Yoga is a mind-body practice that encompasses a system of postures (asana), deep breathing (pranayama), and meditation. Over 36 million Americans practice yoga of which the majority are reproductive-aged women. Literature to support this practice is limited, albeit on the rise. A prenatal yoga practice has been shown to benefit women who suffer from anxiety, depression, stress, low back pain, and sleep disturbances. A small number ofstudieshave been performed in high-risk pregnancies that also demonstrate an improvement in outcomes. The safety of performingyogaforthefirsttimeinpregnancyandfetal tolerance has been demonstrated.
Introduction
Yoga is a term derived from the Sanskrit term ''yuj,'' which means to merge or to unite. It is a mind and body practice that encompasses a system of stretching exercises and postures (asana) combined with deep breathing (pranayama) and meditation. Yoga requires a mindful coordination of body movement and breath with a focus on self-awareness. The yoga concepts are said to be thousands of years old, originally disseminated in an oral tradition but allegedly assembled by Patanjali in theYogaSutrassome2000yearsago.Yoga as we know it originated in India in the 1820s as a mystical practice performed solely by men in secluded forests. In the early 1920s, a scientific researcher, Jagannath Gune, transformed the practice of yoga into an exercise for health and fitness by establishing the Kaivalyadhama health and yoga research center in India. 1 It was not until the late 1930s that yoga became a worldwide phenomenon and women were allowed to learn yoga and participate. Today, yoga is a widely recognized form of exercise and is practiced by over 36 million adults in the United States. 2 This figure has nearly doubled in the decade from 2002 to 2012 and grown by over 50% in the last 4 years. More than 70% of yoga practitioners are women, of which the majority are in the reproductive age group. 2 Hatha yoga or the physical practice of yogaiswhatismostcommonlyunderstood in the West. There are many styles practiced in the United States and Europe, including Anusara, Ananda, Ashtanga, Bikram, Iyengar, Kundalini, Power, vinyasa flow, Viniyoga, and Yin among others. Although each style has its own expression, the underlying principles are the same with emphasis on breath work and meditation. It is unclear when yoga was first introduced as a prenatal practice or the current prevalence of yoga practice among pregnant women.
According to the National Health and Nutrition Examination Survey, which was conducted between 1999 and 2006, about 
Physiological Effects
The health benefitsfrom yoga are said tobe myriad and include reduction in perceived 
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Babbar and Shyken www.clinicalobgyn.com stress, anxiety, depression, chronic back pain, migraines, and may have a benefit in conditions such as hypertension and diabetes. 4 But how does yoga actually work? Several theories have been proposed. Pranayamic breathing, also known as deep breathing, is defined as a voluntary manipulation of breath movement and serves as the cornerstone of any yoga practice. Slow, deliberate, deep breathing activates the parasympathetic nervous system mainly by stretching of lung tissue and the vagal nerves. This leads to a physiological response characterized by a decrease in heart rate, blood pressure, metabolic rate, and oxygen consumption. 5 Deep breathing also increases neuroplasticity, defined as the reorganization of neural pathways as an adaptive response. Studies reveal an increase in neuroplasticity in those who perform yoga, thereby improving concentration, intelligence quotient scores, and motor control. 5 On the basis of these physiological responses, yoga may serve to benefit women in pregnancy. The natural physiological adaptations that occur in pregnancy such as an increase in cardiac output, heart rate, and plasma volume could possibly be counteracted by intentional parasympathetic activation during yoga. Satyapriya et al 6 were able to demonstrate an improvement in autonomic response to stress in healthy pregnant women who performed yoga during their pregnancy.
Clinical Application
The first peer-reviewed publications on prenatal yoga were in 2005 by Narendran et al 7, 8 demonstrating a significant increase in fetal birth weight and significant decrease in preterm labor and fetal growth restriction in those who performed yoga during their pregnancy. Since then, a limited number of prospective and randomized trials have been publishedrevealingevidenceonthematernal benefits of yoga in pregnancy. A PubMed search in January 2016 using the terms ''yoga''and''pregnancy,''''prenatal,''''postpartum,'' revealed over 100 results. Upon review of eachabstract, currentlythereare17 randomized controlled trials and 9 prospectivestudiesontheeffectsofyogainpregnancy and postpartum. These studies have been summarizedinTables1and2.Areviewofthis literature will be discussed.
PREGNANCY
The evidence suggesting benefits of yoga in pregnancy continues to rise. The most commonly assessed pregnancy-related factors include stress, anxiety, depression, pregnancy and labor pain, sleep, and pregnancy outcomes.
Anxiety, Depression, and Stress
Depression is a common occurrence in pregnancy and occurs in anywhere between 14% and 23% and up to approximately 50% of women during pregnancy. 23, 32 The majority of the prenatal yoga studies revolve around the assessment of depression and anxiety during and after pregnancy. Five studies assessed the effects of yoga in a prenatal population at high risk for depression. Field et al 23 randomized prenatally depressed women into those receiving yoga for 20 minutes per session, twice a week for 12 weeks versus those receiving standard care with social support. They demonstrated a significant reduction in depression and anxiety after the intervention during pregnancy, which also persisted into the postpartum period. 18 This conclusion was supported by a nonrandomized study by Muzik et al. 12 However, in 2015, 2 randomized trials had different conclusions. Davis et al 28 randomized 46 women into an 8-week yoga (75 min/wk) intervention versus a ''treatment as usual'' group. Participants in both groups reported significant improvement in their symptoms; however, the yoga group had a significant reduction in negative affect when assessed by multiple survey scales. Uebelacker et al 30 
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www.clinicalobgyn.com the benefits of prenatal yoga versus perinatal health education for antenatally depressed women. On the basis of their study, yoga remains a feasible alternative option in the management of depression in pregnancy. They did not demonstrate a significant reduction in symptoms, possibly because of their small sample size of 20 randomized women. Although promising, a large scale trial is needed to provide compelling evidence for the benefits on depression in pregnancy. Women with a known history of anxiety or depression are at a high risk for symptoms during and after delivery; however, women without a significant history are also at risk. Anxiety scores significantly improved in women who practiced yoga during their pregnancy from once a week for 7 weeks to daily until delivery. 9, 21, 26 Elevated cortisol levels correlate with depressionandanxiety.Severalstudiesreveal animprovementincortisol,whereasothers reveal no change; therefore, the evidence on the effects of prenatal yoga on cortisol levels is inconclusive. 9, 14, 23 Pregnancy and Labor Pain One of the most common complaints in pregnancy is progressive low-back pain, especially in the lumbosacral area. Exercises focusing on stretching and strengthening of the back and abdominal muscles are frequently recommended to relieve pregnancy-related pain. Martins et al 25 concluded that a 1 hour a week Hatha yoga practicefor10 weekscansignificantly lower lumbopelvic pain during pregnancy. A more frequent practice of yoga 3 times per week for 30 minutes each over a 12-to 14-week period was also shown to have similar findings in pain reduction during gestation. 11 Chuntharapatetal 16 fromThailand was the only group to study pain during labor. Seventy-four women were randomized into those performing yoga for 10 to 12 weeks versus those receiving standard prenatal care. Women who were in the yoga intervention group were found to have significantly more comfort during labor and was also associated with a shorter duration of the first stage of labor. They also assessed birth outcomes that were not significantly different. Further studies are needed to demonstrate the efficacy of a yoga practice on labor patterns and outcomes.
Sleep
Sleep disturbances in pregnancy are common and often overlooked, but can be associated with adverse pregnancy outcomes such as preterm birth and preeclampsia. 33 Sleep changes may be influenced not only by physiological changes in pregnancy but anxiety created in anticipation for childbirth and parenthood. Beddoe et al 10 conducted a pilot study in California utilizing 15 healthy, low-risk pregnant women. Each woman participated in a weekly mindful meditation and Hatha yoga class for 7 weeks. Sleep parameters were evaluated subjectively through validated surveys and objectively by a wrist actigraph. When starting yoga in the second trimester, there was a significant improvement in sleep parameters from baseline. 10 This study provides promising evidence on the benefits of yoga on sleep; however, a randomized trial is warranted to evaluate the potential effects of improving pregnancy outcomes.
POSTPARTUM
The postpartum period serves as a time where hemostasis is being restored and a mother is adjusting to her new life. Stress encountered during this time can be mitigated by using meditation, yoga breathing techniques, and exercises. To date, there are 2 publications assessing the effects of yoga in the postpartum period. In 2012, Ko et al 13 engaged a convenience sample of 23 women to assess the effects of a community-based postpartum yoga program. A 60-minute, once a week exercise session for 3 months revealed a significant reduction in depression scores in those who were at a high risk for depression (P = 0.021). 13 Three years later, Buttner et al 29 performed a small randomized trial that supported Ko's findings. Twentyeight of 57 women at high risk for postpartum depression participated in yoga classes twice a week for 8 weeks. This group experienced significantly greater rates of improvement in depression, anxiety, and health-related quality of life compared with their control counterparts (Pr0.05). 29 
SPECIAL POPULATIONS

Multifetal Gestations
To date, there are no specific studies that have assessed the effects of yoga on multiple fetal gestations. Most studies either excluded multiple gestations or made no mention in their inclusion criteria. As women with certain types of multiple gestationsareatahigherriskforpregnancy complications, it is unclear at this time if yoga is recommended for this population. A discussion on physical activity in pregnancy with an obstetrician is warranted.
High-risk Populations
High-riskpregnanciesaccountforapproximately 6% to 8% of all gestations in the United States. 34 Specific medical conditions such as gestational diabetes and hypertension could potentially benefit from a yoga practice in pregnancy. In 2012, a team of clinicians from India published a series of articles from a randomized controlled trial conducted in high-risk women. 19 This high-risk cohort was defined as those with any of the following: a history of previous pregnancy-induced hypertension, preeclampsia, growth restriction; extremes of age; obesity; twin pregnancies; or a family history of poor obstetric outcomes. A simple meditative yoga practice 3 days a week for 16 weeks of pregnancy lead to significant benefits when compared with controls. Significantly fewer women in the yoga group developed a hypertensive disorder in the index pregnancy and had a lower rate of fetal growth restriction and Doppler changes. 19, 27 The women in the yoga group also maintained normal uric acid and platelet levels throughout their pregnancy, thereby reducing the risk of developing hemolysis, elevated liver enzymes, low platelet count syndrome. 20 They also experienced a significantly lower degree ofstressandpregnancydiscomforts in pregnancy. 22 Mindfulness eating has become a widely recognized and recommended practice in which eating is performed with intention and attention to reduce the amount of food consumed. 24 AstudyfromThailandassessed the utility of mindfulness eating and yoga on the control of blood glucose levels in women with gestational diabetes. Women were included if they had diet-controlled gestational diabetesdiagnosed between24and 30 weeks. Mindfulness eating in this study included setting a goal for blood glucose control, integrating medical nutrition therapy including carbohydrate choices and low glycemic index foods, considering portion size, being aware while consuming diabetogenic food, and eating slowly for 30 to 45 minutes. Yoga was practiced for 15 to 20 minutes a day for 5 days of the week over an 8-week period. This study demonstrated a statistically significant lowering of fasting glucose (yoga = 83.39, control = 85.85, P = 0.012), postprandial glucose (yoga = 105.67, control = 112.36, P = 0.001), and hemoglobin A1C (yoga = 5.23%, control = 5.68%, P = 0.038) in the yoga group versus the control. 24 Although these results seem promising, perinatal outcomes were not assessed in this study; therefore, the clinical significance of yoga in diabetes management remains unknown.
Hot Yoga
Bikram yoga consists of a specific series of 26 postures including 2 breathing exercises performed for 90 minutes in a room heated Yoga in Pregnancy 609
www.clinicalobgyn.com to 1041F with a humidity of 40%. 35 ''Hot yoga'' is commonly used synonymously but differs in the degree of heat attained in the room and the sequence of postures performed. The hypothetical benefits of the addition of external heat to a yoga practice include increased joint lubrication and flexibility leading to deeper stretching, and increased sweating leading to continuous flushing of toxins from the body. However, a theoretical risk for overheating the body and exhaustion raise concern with this practice during pregnancy. Hot yoga is specifically to be avoided, as increasing core temperature is associated with an increased risk for birth defects.
Although this relationship has not been studied specifically for human pregnancy, the literature gives us examples of dangers of other forms of heat in early pregnancy, such as hot tubs, saunas, and maternal fever. For example, women who use a hot tub for >30 minutes more than once in pregnancy have an increased risk for certain birth defects, particularly those of the neural tube and spine and also abdominal wall defects. 36 The scientific evidence to support the overall health benefits of Bikram yoga is sparse. A short-term Bikram yoga practice may improve balance, flexibility, glucose tolerance, and rate of bone loss in a nonpregnantcohort. [37] [38] [39] Physiologicalresponse to this type of yoga in novice and experienced practitioners was recently assessed in San Diego, California. 40 Utilizing 24 yoga students, of which 79% were women, Pate and Buono 40 demonstrated the overall Bikram yoga sequence to be of light intensity (METS = 2.73), and the maximum mean heart rate achieved was in the 160s, particularlyinthestandingposes.Oraltemperature significantly increased by a mean of 1.0 ± 1.21F in novice versus 1.8+ 1.41F in experienced practitioners. Although none of these women were known to be pregnant during the study, it serves as a supportive evidence for the possible use of Bikram yoga in pregnancy.
Currently, there are no studies assessing the effects of hot or Bikram yoga in pregnancy. Despite the lack of evidence to support the practice of hot yoga in pregnancy, it is imperative for obstetricians to know that women are engaging in this activity while pregnant. When surveyed, approximately 25% of hot yoga practitioners were currently pregnant, 77% would practice prenatal yoga if they became pregnant, and 88% who practiced prenatal hot yoga before would do it again in a subsequent pregnancy. 41 Hot prenatal yoga practitioners trusted themselves, a friend, or acquaintance who practiced hot/hot prenatal yoga or a yoga studio employee over their obstetrician to provide knowledge on the safety of hot yoga in pregnancy. 41 
Risks
Adverse events with yoga and pregnancy are not well reported in the literature. Yoga is a low-impact and easily modifiable exercise that makes it more likely to be a safe endeavor with minimal injury. Previous studies have not reported any maternal injuries during their study period in those who practiced yoga. 30, 31 Risks to the fetus are also unknown and not well documented. A randomized controlled trial conducted by Babbar et al 31 assessed the acute fetal response to prenatal yoga. Women who were new to yoga underwent standard antenatal fetal testing before and after a 1 hour yoga class. Acute fetal behavior as assessed by umbilical artery Dopplers, nonstress testing and biophysical profile parameters, were compared with a stationary control group. There was no significant difference in fetal parameters or delivery outcomes in this cohort. Another study assessing the acute fetal response to controversial yoga poses in the third trimester concluded similar findings. 15 Short-term fetal tolerance to yoga exercises in pregnancy has been demonstrated. 15, 31 The long-term effects of yoga on the fetus or neonate are unknown because of the paucity of reports in the literature. Fetal growthandbirthweightserveasmeasurable outcomes that reflect the health status of a pregnancy. Several studies demonstrate higher birth weights and lower rates of fetal growth restriction in those who practice yoga in pregnancy. 8, 27 It is conceivable to deduce a positive impact of yoga on the fetus exists;however,furtherstudiesareneededto confirm these conclusions.
Summary
Yoga is an easily modifiable exercise that can provide maternal and fetal benefits when practiced regularly during pregnancy. It is likely that the increase in strength and fitness as well as the perception of stress reduction underlies all the benefits of yoga for pregnant women. When practiced wisely, there is no reason tobelievethatyogaisharmfulinpregnancy and the scientific data are accumulating to supportthebenefits.Furtherstudiesaimed to determine the physiological changes, applicability to specific high-risk populations, and appropriate duration and frequency to practice to improve maternal and neonatal outcomes are warranted.
